the dominant source of many service-sector technologies, such as information and communications technology, and thus services companies take much of their technology from the manufacturing sector. 12 Thus, the health of a country's manufacturing and service sectors are interdependent and inseparable; the United States can't have a robust service sector without complementary, healthy manufacturing industries.
Manufacturing is also vitally important to the U.S. economy because it not only is a source of high-paying jobs, it's also a key driver of U.S. employment growth, which creates significant employment spillover in other sectors. U.S. manufacturing jobs pay 21 percent more than the average hourly compensation in private sector service industries. 13 A key reason for this is that manufacturing produces more exports, and exports on average contribute an additional 18 percent to workers' earnings in U.S. manufacturing sectors. 14 In fact, employees in the top third of the most trade-intensive industries earn an annual compensation package 47 percent greater than those in the bottom third of trade-intensive manufacturing sectors. Beyond supporting high-paying jobs, most economists agree that manufacturing has a large multiplier effect, with each job in manufacturing leading to the creation of from two to five additional jobs elsewhere in the economy. For example, a June 2009 Milken Institute report, "Manufacturing 2.0, " found that, on average, for every job created in manufacturing, 2.5 jobs are created in other sectors of the economy. 15 High-tech manufacturing industries, like semiconductor manufacturing, have even higher employment multipliers.
Manufacturing's contributions will also be indispensable if the United States is to balance its trade deficit, which reached an astounding aggregate $5.5 trillion in the 2000s, including a $4.5 trillion deficit in manufactured products. 16 This trade deficit represents a tax on future generations that compromises their economic well-being, as future generations will have to pay off the deficit by producing more than they consume and exporting the difference. And while some have argued that the United States can close its trade deficit by putting a greater focus on services exports, the reality is that manufacturing accounts for 86 percent of U.S. goods exports and 60 percent of total U.S. exports. 17 Thus, increasing the export of services and nonmanufactured goods will be necessary, but not sufficient to close the trade deficit.
The central reason why manufacturing matters, however, is that it is the key enabler of the U.S. economy's traded sector strength. By definition, countries that want to compete successfully in the global economy must have highly competitive traded sectors and enterprises-that is, those that compete in international marketplaces and whose output is sold, at least in part, to nonresidents of the nation. But because these industries face market competition that is global in a way that nontraded, local-serving industries such as groceries or personal services do not, their success is by no means assured.
For example, while we may not know whether Safeway, Giant, or Walmart is going to gain market share in the U.S. grocery store industry, we do know that the industry itself will be healthy, with this dependent only on the income and purinnovations / volume 7, number 3 181 182 innovations / Making in America chasing habits of American consumers. On the other hand, while we may not know whether Boeing or Airbus is going to gain market share in the global aircraft industry, we also do not know whether there will be jobs in the U.S. aviation industry, as this depends on the United States winning in global competition. In other words, if a local grocer or barbershop goes out of business, another will emerge to take its place to serve local demand, but if a traded sector enterprise such as a semiconductor, automobile, or aerospace manufacturer closes due to global competition, the business that takes its place may well be located in another country. And yet, these global traded sector enterprises are the engines that create the demand to support many other nontraded sector domestic jobs. As NEC chairman Gene Sperling explains, "If an auto plant opens up, a Walmart can be expected to follow. But the converse-that a Walmart opening definitely brings an auto plant with itdoes not necessarily hold. " 18 Furthermore, if the auto plant closes, the Walmart likely will close as well. Therefore, every time a country loses traded sector industries or enterprises, those losses ripple throughout the economy, as every lost manufacturing job means the loss of around 2.5 other jobs. With the United States losing 5.8 million, or 32 percent, of its manufacturing jobs over the last decade-a rate of loss worse than during the Great Depression-the anemic overall job performance of the U.S. economy over the last decade can be tied directly to the loss of U.S. manufacturing competitiveness. 19 While Christina Romer argues that "unemployment today is high, but not because of a decline in manufacturing, " 20 in fact, the stubbornly high U.S. unemployment rate-above 8 percent for the longest period since the Great Depression-is directly attributable to the loss of U.S. manufacturing jobs. In fact, if manufacturing output in the 2000s, when measured properly, had grown at the same rate as growth in the private business sector, manufacturing would have lost just 2 million jobs over the decade, as opposed to 5.8 million. 21 In other words, 3.8 million manufacturing jobs would have been saved. Using a conservative manufacturing employment multiplier of 2.34, 12.7 million jobs would have been saved in the economy over the past decade-a figure that is very close to the number of unemployed Americans today. 22 While conventional wisdom has held that U.S. manufacturing job loss is simply a result of productivity-driven restructuring, akin to the way U.S. agriculture lost jobs but is still healthy, this view is fundamentally flawed. U.S. manufacturing has lost jobs because manufacturing lost output. In fact, during the last decade, 13 of the 19 aggregate-level U.S. manufacturing sectors experienced absolute declines in real output. And, as Atkinson et al. explain in Worse Than the Great Depression, when measured properly, U.S. manufacturing output actually fell by 11 percent over the last decade-a time when GDP increased by 17 percent. 23 Ultimately, U.S. manufacturing lost output because its ability to compete in global markets-some manipulated by egregious foreign mercantilist policies, others supported by better national competitiveness strategies than our own-declined significantly.
Thus, the international competitiveness of U.S. traded sector enterprises, particularly manufacturers, is vital to the overall health of America's economy. This is something virtually all of the United States' major economic competitors understand, which is why dozens of nations have implemented specific strategies to bolster their manufacturing competitiveness. These countries reject the neoclassical economics belief that "all sectors are created equal, " and recognize that their manufacturing sectors are key drivers of economic growth and therefore deserve special policy focus. Several key U.S. competitors have coordinated national strategies designed to ensure that they field the most globally competitive manufacturing industries they possibly can; these strategies include Australian Manufacturing: Today and Tomorrow; Advanced Manufacturing in China: A Roadmap to 2050; The High-Tech Strategy of Germany; India's National Strategy for Manufacturing; and The Government's Manufacturing Strategy in the UK. 24 U.S. states also understand the importance of their manufacturing sectors, which is why all 50 states have state economic development strategies. The United States needs to create a national manufacturing strategy, as called for in the House's bipartisan American Manufacturing Competitiveness Act (HR-5865) that is cosponsored by Rep. Dan Lipinski (D-IL) and Rep. Adam Kinzinger (R-IL). Senator Sherrod Brown (D-OH) has introduced similar legislation (S. 751) in the Senate. 25 
WHAT A NATIONAL MANUFACTURING STRATEGY SHOULD ACCOMPLISH
It is critical to note that a national manufacturing (and broader traded sector) competitiveness strategy would not constitute a de facto heavy-handed industrial policy that "picks winner and losers" in certain industries. Rather, the goal of a U.S. manufacturing strategy would be to create the most competitive environment in which U.S. manufacturing firms of all sizes could flourish, in part by ensuring that they have access to the world's best technology, talent, and infrastructure. The strategy would design the nation's business, regulatory, tax, and innovation policy environments to make the United States the world's most attractive location for R&D and business investment in manufacturing, including foreign direct investment. It also would promote a set of policies that supports the entire lifecycle of technology development-from R&D, invention, and innovation to scale-up for efficient production-so that U.S. establishments and workers can capture maximum value added from those activities. Ultimately, having a manufacturing strategy is simply a way for the United States to understand what it needs to dowhether it's cutting the effective corporate tax rate, reducing regulatory red tape, expanding research funding, etc.-to help its manufacturers become the world's most productive and innovative. As the Information Technology and Innovation Foundation writes in The Charter to Revitalize American Manufacturing, U.S. manufacturing strategy should focus on five key elements: the "4Ts" of technology, tax, trade, and talent, as well as finance (access to capital). 26 Below are specific policy recommendations in each of these areas that policymakers in the administration and on Capitol Hill should consider implementing.
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Starting with technology, a central goal of a U.S. manufacturing strategy should be to support the development of new technologies that radically improve production processes or that can be transformed into innovative new products. U.S. manufacturers won't be able to compete with firms from low-wage economies specializing in high-volume, commodity-based production unless they can achieve a sustainable, high level of productivity growth and consistently produce high-tech, high-value-added products and services. The United States needs to be producing things other countries cannot, and the only way to achieve that is through high levels of innovation in product and process technologies.
Unfortunately, the U.S. manufacturing economy is increasingly less high tech than its major competitors. For example, in 2009, 42 percent of U.S. manufacturing occurred in medium-high-tech or high-tech industries-industries in which R&D intensity (R&D as a percentage of sales) is greater than 3 percent-whereas 58 percent of German, 52 percent of Korean, and 48 percent of Japanese manufacturing occurred in such industries. 27 Thus, one key objective should be to promote the technological upgrading of U.S. manufacturing, not only through advanced, cutting-edge products like electric cars or rechargeable batteries, but also by infusing new technology into "legacy" industries such as steel, paper, textiles, materials, ceramics, etc. Another key objective should be to support public-private partnerships designed to help firms bridge the gap in transforming technologies developed at universities or federal laboratories into commercial products.
Unfortunately, the United States lacks an integrated, well-funded national network of industry-led, sector-based (or technology-based) centers that are performing advanced product and process R&D. To address this, policymakers should embrace the Obama administration's proposal to create a National Network for Manufacturing Innovation comprised of at least 15 institutes for manufacturing innovation that would serve as hubs of manufacturing excellence in key technologies. 28 The institutes would bring together industry, universities, community colleges, federal agencies, and states to accelerate innovation by investing in industrially relevant manufacturing technologies with broad applications. The network would help bridge the gap between basic research and product development, provide shared assets to help companies (particularly small to midsized enterprises, or SMEs) access cutting-edge capabilities and equipment, and create a compelling environment in which to educate and train students and workers in advanced manufacturing skills. Akin to Germany's Fraunhofer system, the institutes could play a pivotal role in promoting U.S. advanced manufacturing competitiveness.
The United States also should expand its investment in the Manufacturing Extension Partnership (MEP), an agency focused on boosting the productivity, competitiveness, and innovation potential of U.S. SME manufacturers, which account for 98 percent of the nation's manufacturers. MEP has proven to be one of the federal programs with the greatest impact in terms of boosting employment and economic growth, with every $1 of federal investment in MEP generating $30 of return in economic growth, which translates into $3.6 billion in total new sales annually for U.S. SME manufacturers. 29 Unfortunately, other countries invest much more as a share of GDP in their respective manufacturing extension services, with Japan investing 30 times more and Canada investing 10 times more. 30 MEP could have an even greater impact if it received funding commiserate to that which similar agencies in peer countries enjoy. Finally, Congress should increase support for the National Science Foundation's (NSF's) Engineering Research Center and Industry/University Cooperative Research Center programs and take measures to align the interests of academe and industry more closely; for example, by requiring a higher industry match for Engineering Research Center funding.
An increasing number of countries recognize that tax policy is an indispensable tool in building traded sector competitiveness. Unfortunately, in comparison to its peer countries, the United States increasingly offers a less supportive tax environment for traded sector enterprises and a less attractive environment for globally mobile investment capital. As Congress and the administration begin to contemplate comprehensive tax reform, they should work to lower effective corporate tax rates while increasing incentives for investment. Any tax reform that reduces or eliminates key incentives for investing in research and development, innovation, or capital equipment in traded sectors like manufacturing will only reduce U.S. growth and competitiveness, not boost them.
First, the United States must lower its effective corporate tax rate. It now has the highest statutory corporate tax rate (almost 39 percent when state and federal rates are combined) of any Organization for Economic Cooperation and Development (OECD) nation and is the only OECD country in which the statutory corporate tax rate did not decline between 2000 and 2010. 31 Even worse is the fact that, of the 10 OECD nations that have data going back to 1989, only the United States saw an increase in its effective corporate tax rate. 32 The United States also should boost the generosity of its R&D tax credit. While it created the R&D tax credit in 1981 and had the world's most generous R&D tax credit as recently as 1992, by 2012 the United States slipped to offering only the 27 th most generous R&D tax credit out of 41 nations offering it, with a rate less generous than that of Brazil, China, or India. 33 The United States should also permit process R&D to qualify for the R&D tax credit and introduce expanded R&D credits for collaborative research efforts. To address the fact that U.S. companies are investing about half the amount they did a decade ago in training as a share of GDP, Congress should further expand the R&D tax credit to cover expenditures for workforce training. 34 Beyond expanding the R&D tax credit, policymakers should also strengthen incentives to increase investment in new capital equipment. Congress at least should retain the domestic production deduction, and it also could allow firms to expense, for tax purposes, all the cost of machinery and equipment in the first year, instead of having to depreciate the costs over a number of years. However, perhaps the most effective incentive would be a permanent tax credit on investment in new capital equipment, such as machinery, equipment, and software. Specifically, Congress should establish an investment tax credit modeled on the alternative simplified R&D credit that provides a credit (at a lower rate) on all expenditures above innovations / volume 7, number 3 185
innovations / Making in America 75 percent of the base level, where the base is the average expenditure on qualifying capital equipment over the previous three years. While much will be on the table as Congress considers comprehensive tax reform, two overriding goals that should remain are to bolster the competitiveness of traded sectors of the U.S. economy and to increase incentives for investment. U.S. manufacturers can thrive when they compete on a level playing field in global markets, but unfortunately the deck is often stacked against them through distorted and discriminatory mercantilist trade practices implemented by scores of nations. Thus, more effective trade policy, especially trade policy more focused on enforcement, is vital so that U.S. manufacturers can compete on fair terms in global markets. U.S. trade policy should have three central components: trade promotion, trade enforcement, and market opening.
The first priority should be to establish strategic trade priorities and increase funding for U.S. trade policymaking agencies. U.S. trade policy should measure success not only by the number of free trade deals signed but also by its effectiveness at combating rampant mercantilist practices, such as currency manipulation, intellectual property theft, or forced technology transfer as a condition of market access. In particular, Congress should increase the budget of the Office of the U.S. Trade Representative for new resources devoted to enforcement and the fight against unfair foreign trade practices. These resources should go toward creating an Office of Globalization Strategy and to creating an ambassador-level U.S. trade enforcement chief. Moreover, Congress should fully fund the $26 million requested by the Obama administration in the FY 2013 budget to create an Interagency Trade Enforcement Center. 35 There are other innovative trade policies the United States could deploy to thwart foreign mercantilists. For example, it could preclude any country on U.S. Trade Representative's Special 301 Report, which includes a watchlist of countries that fail to adequately protect U.S. companies' or individuals' intellectual property rights, from participating in the Generalized System of Preferences, a development assistance program that eliminates duties on thousands of products from developed countries. The United States also could suspend or decrease foreign aid to countries that consistently violate trade agreements or appear on the 301 Report
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U.S. manufacturers can thrive when they compete on a level playing field in global markets, but unfortunately the deck is often stacked against them through distorted and discriminatory mercantilist trade practices implemented by scores of nations.
watchlist. Congress also could take more aggressive steps to combat rampant foreign currency manipulation, including by amending countervailing duty law so that unfair currency manipulation can be taken into consideration when calculating countervailing duties.
While it ramps up trade-enforcement activities, the United States should continue to negotiate the best possible trade agreements, including delivering a highstandard Trans-Pacific Partnership, a trade agreement currently being negotiated with Australia, Brunei, Canada, Chile, Malaysia, Mexico, New Zealand, Peru, Singapore, and Vietnam. The United States also should pursue negotiations on a transatlantic economic and trade pact (that is, a transatlantic partnership) that could increase combined EU-U.S. GDP by $180 billion in just five years. 36 The final "T" stands for talent. If U.S. manufacturers are to thrive, they need a highly skilled workforce. Indeed, Deloitte's Manufacturing Competitiveness Index survey of manufacturing executives found that those executives' top-ranked factor for manufacturing competitiveness was access to high-quality talent, including scientists and engineers. 37 Furthermore, U.S. manufacturing jobs increasingly require individuals with high-level skills. In fact, 51 percent of the workforce demand in manufacturing is currently for skilled production workers, 46 percent for scientists and engineers, and only 7 percent for unskilled production workers. 38 Therefore, ensuring that the U.S. workforce has the requisite skills is vital to ensuring U.S. manufacturing competitiveness. An effective national strategy should include a range of talent policies that (1) equips the workforce with requisite technical skills;
(2) supports high-skill talent development; (3) promotes entrepreneurship; and (4) attracts highly skilled foreign-born talent.
Perhaps the most important manufacturing-related talent policy the United States could undertake is to fund a nationwide manufacturing skills standards initiative that promotes the use of standards-based, nationally portable, industry-recognized certification of manufacturing skills. The key rationale for pursuing this is so that companies will have a better way to assess the skills of prospective and current workers while giving workers a better way to identify and gain the skills they need to be successful. While the National Skill Standards Act of 1994 created a National Skill Standards Board responsible for forging voluntary partnerships in each economic sector to develop such nationally recognized credentials, in the 2000s this national approach was abandoned in favor of a regional approach, which subsequently led to an uncoordinated proliferation of skills certifications at the regional and state levels. Legislation now before Congress in the America Works Act would ameliorate this by tying federal funding for workforce development to industry-recognized, nationally portable skills credentials. 39 Policymakers should work to expand programs in vocational and technology development for manufacturing at community colleges. The nation's 1,600 community colleges play a vital role in training job seekers to gain the skills they need to obtain good manufacturing jobs while simultaneously helping manufacturers obtain the workers they need to stay competitive. 40 Congress should boost support for community colleges, in part by increasing funding for Perkins vocational eduinnovations / volume 7, number 3 187
innovations / Making in America cation and training programs and in part by supporting the Obama administration's FY 2013 budget request for $8 billion to fund a Community College to Career Fund that would enable community colleges to partner with businesses to train two million workers in a range of high-growth areas, such as advanced manufacturing. 41 Two other steps Congress should take to boost manufacturing talent are to expand funding for the NSF's Advanced Technological Education (ATE) program and to create an NSF-industry PhD fellows program. The ATE program helps educate skilled technicians in a range of fields, such as nanotechnology, rapid prototyping, biomanufacturing, logistics, and alternative-fuel automobiles. Congress should double ATE's funding from $50 million to $100 million annually. Increasing linkages between doctoral students in the science, technology, engineering, and math (STEM) fields and industry could improve the quality of both research and education. To increase these linkages, Congress could appropriate $21 million per year for the NSF-industry fellows program, which would support an additional one thousand PhD students in the STEM fields.
Finally, the manufacturing sector needs more college graduates with science, engineering, computer science, and math degrees. Such efforts need to begin in high school, so Congress should provide more funding for math and science high schools. 42 There are approximately one hundred math and science high schools in the United States that enroll around 47,000 students. 43 Congress should allocate $200 million a year for 10 years to the department of education, to be supplemented by states, local school districts, and industry, for the goal of quintupling the number of STEM high schools to 500 and boosting enrollment to around 235,000 by 2015. At the same time it educates its own talent more effectively, the United States must recognize that not all the best talent comes from within the country and that high-skill immigration also makes a key contribution to the country's knowledge and skills base. Therefore, Congress should embrace pending legislation in the bipartisan Startup Act 2.0 (S. 3217) that would provide automatic permanent residency status (green cards) for foreign students who graduate with a master's or PhD in the STEM fields. 44 A final element of a U.S. manufacturing strategy should be ensuring that U.S. manufacturers have sufficient access to capital, whether to support their R&D, new product development, and innovation efforts, or to support their operating, expansion, and exporting activities. This has been a particular challenge for U.S. SME manufacturers, given the credit crunch wrought by the Great Recession. There are several options policymakers should explore.
To help SME manufacturers bootstrap themselves, Congress should take a page from states such as Connecticut and establish a 401(k)-like "deferred investment" program for SME manufacturers, which would allow them to make taxdeferred investments into manufacturing reinvestment accounts, where the funds subsequently can be withdrawn tax free if used for research and development, workforce training, or capital equipment investments.
The United States should also expand export credit financing. While Congress did vote to reauthorize the U.S. Export-Import Bank in May 2011, other countries still make significantly better use of export credit financing than the United States. In fact, as a share of GDP, competitors such as Brazil, China, Germany, France, and India provide seven to ten times more export credit assistance than the United States. 45 But beyond simply expanding the use of export credit financing, Congress could expand the remit of the U.S. Export-Import Bank and allow it to provide direct loan assistance to U.S. SME manufacturers, particularly for scale-up activities. Congress also could allow the Export-Import Bank to lend directly to domestic manufacturing companies that are in competition with subsidized foreign competitors, such as those that receive subsidies in the form of grants, subsidized loans, special tax treatment, or beneficial land use. A more radical proposal would be to repurpose Fannie Mae from a housing finance organization into an industrial support organization. There is little rationale for continuing to subsidize housing but a strong rationale for supporting traded sectors. The new Fannie Mae-perhaps it could be called the Federal National Industrial Mortgage Association-would buy loans made to traded sector firms from banks and other lenders and sell them on the secondary market.
CONCLUSION
Policies that effectively support the innovation and competitiveness of an economy's manufacturing industries can make a real difference. For example, a 2009 study by the Association of German Chambers of Industry and Commerce found that over 30 percent of all German companies attributed their innovations "to improved research and innovation policies at the federal level. " 46 The underperformance of U.S. manufacturing over the past decade isn't because America can't compete in manufacturing or because manufacturing doesn't matter anymore. It's because the United States has failed to implement a comprehensive manufacturing competitiveness strategy that would put its manufacturers in the most favorable position to compete. It's time for the United States to think holistically about how a wide range of technology, tax, trade, talent, financial, and even regulatory policies impact the competitiveness of U.S. manufacturing firms and industries and to put in a place a coordinated set of policies designed to ensure that the United States offers the world's best business climate to support manufacturing.
